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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a chemical reaction 
apparatus wherein a thin film heater used in a microreactor and a 
protective film covering heater wiring are well flattened, and a 
manufacturing method capable of enhancing the surface flatness of a 
substrate in a protective film forming process. 
SOLUTION: The microreactor is equipped with a reaction flow 
passage 20 formed on one surface of a main substrate 1 0, a closing 
substrate 30 bonded to the main substrate 10 so as to close the 
open end of the reaction flow passage 20, the protective thin film 
heater 40 formed to the other surface side of the main substrate 10 
corresponding to the forming region of the reaction flow passage 20, 
the heater wiring 50 laminated and formed on the thin film heater 40 
and the protective film 60 comprising a coating film obtained by 
applying a protective film forming material to at least the region 
including the heater wiring 50 and the thin film heater 40 to hold the 
same to a constant temperature in a flattening process to flatten the 
surface of the coating layer and evaporating a solvent in a solvent 
evaporation process and subsequently accelerating the film forming 
reaction in the film forming reaction process and baking the formed 
film in a baking process. 
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m?r#tfr k&¥f&k L-O^o »*3i2 5ffitt©{b^ 
S«S«©»it*fttt, »*qC2 3E«©{b*RJSSIK. 

|g$-fr5XSf±, ^>ft<tt>. miE*i©fiS±#*± 
•J/hSv^*3©S«±#sp-e#a-r5ISi:, MEIl 
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[0 0 3 0] fi#Jf 2 6E«E©ft*RJS8lt«>*JS** 

-c, Mem i wjas«^ia7is 3 ot;fig<o?g-g-t-fc 

9 . ffllElg 2 ©JflJEtt 1 4 5 <C75S 1 5 5 

9 , mw.m i <^jas±#*fi, 4 b-c©**^* < 

[0 0 3 1] IS*« 2 8SB«©<b*R*6SHl©»ift*ft 
tt, fS*«2 4|Si6©{b^5Pt>Sero»5t*i£^*3V> 
T, i?u!E354©?&g«:3 4 5^75^3 5 5^Cg&©»&S 

^t-fosr t&&nt IS*«3 OfE®©{b# 

vs. 

[0 0 3 2] Wt), ♦JIWfwftS^RJCSItRU 5 

so ^ Kt/h*iB±»fi (»2©sso ^-a-i-srt 

(3? 2 ©«##>«) fc±*1-3{tf£RJ&*&&a 

mm) tx ttSMSfc-*fc**&0WL"C0r£0>»*«: 
3g££-fr5fcit>©k — (EUS) t> SHIx-fcfl? 
jfcfcis^-c, '>*< it. £*T0>«-ie«r'&trSi£#ifc 

[0033] rr-c, #389jfcaja3*t*»iS#fctt:* 
'>fc< fct>, 

©aM&SL mi<v&& (Mumm -esgi©^ (5# 

<b1"5XS 

®lK0fiI^f,f 2©fiS (7 0t±5m) *T' 
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±©BSM£*»ttT!B2©fi£a»k#3©8LlE (8 0*C± 

Stic, JB3 0jftJti»fe»54©iaS (i50t±5tS 
IE) *T? 5 £«±©*||]fca»ttTiUE±#£*TflyMI 

©S5 4©a«36»6>*5©ia* (3 5 0t±5tgS) * 
T\ 5 #T- 5 0 < CmgroSS±#fJ'&T*tS.g±# £*-C 

[0034] ^tn-itLff, */hffiinfc»*s*ifc^w 

aasswaifiB***** < * *^>> ¥&{b©*t 
©|)W) #£w*§£-C'fcoTfc, (« 

[0 0 3 5] w^ny7^^©SiSi (fll*. 
tf, »BSk-^fck-^B»M©aS) *&fft¥«Hb 

i$-e#5. Sfet, «SK (tt«HD ±lcSf,t-Elft» 

®&wnmK&mzmmi-z^ktfX'$. mnmrn-y* 

[0 0 3 6] 

{k^RJ6S*o-ll*^l6 l^oV^T, 0® 5r # M 
50 K-tSfcfeKi, KJSSEISroaEK^Xt/flKk-^ro^ 
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[0 0 3 7] 0 llc^l-J; 5 tc, *m&&Bfc&z>-v( 
9a])T9 9 Mfc^RJSSSS) »2, *S'JLT, JR/hStt 
*>fefc5£S« (IS i OSS) lot, s££»£io© 
-iBllfcM«»IIHfc©»iB»^r«ff1-*Tiii^ 

(StKHBl*) *ffLT»J*3;frfcRJSSfcB2 0 £, «R 

i&86i&2o«)rtKffi (#i;t»f, aciiK 2 o 

Effi) £tt*£A&ftfcJ!fettll2 1 £, £SK1 00- 
ffifiO 2 o ©ift&nttttffl) 

SSa^fcSBflJhSK (*2<z>S«) 3 0b* ±!B±S io 
S i o <o«mn (Si±s& 3ot ©g£-s t r±E»«o 
ffi) ±EE£ttMt2 0 4>#AgHE PfilHBtt) 

J&£;ixfcfc-*Ei& (SHUi) 50t, 'J^jKit, ± 
fEk-*ffii&5 oatf«Kt-^4 0*»rt**l,fcfl* 

[0 0 3 8] rrx*, EJSSE&2 o»±, |i (a) , 20 
(b) 5 fc» f3=^b*5±Ifiioro 

-ffiflUfc, ft£©3f#©»rffif£i*&lPFE®:ifc 

-m, is®) mtf, m-m.& (cu-zn) 5&© 

*«©BJtStR 3 0 Srfi^ LTHihi- 5 £ t fc 
it). *-ftr*U 3 

K (RlS«IS2 0) iMBjS£*t5. -ffcfe*>, 0r£©SE 
#aftft©*Aa 2 0a StJ^tt}$B 20b K<D^m n£B£ 

30 

[0 0 3 9] &ib\ 0 1 £jSVvttt. ft*KJ6|g««)S 

tsisaE»2 0— oaE<ttfcK©*AW2 0 a&ut»ma 

2 0 b*»ttfenfc«***Lfc^ *JWJtt£*tfz|R 
^3tl5tOT'f4/£<, 0XI±KitS«3 Ot 

»LTSE*|S] (1-ftt>t> % Bl (a), (c) fc*5^ 
t> »iBKSit*lRl) fc±EWA»2 0 a&tf#tHtt2 

0 b #R»t e>nfc«***i- 5 t)©t-j)oT t> * v\ 

[0 0 4 0] Sit- *4 0l±, 01 

(b) , (c) K*i-J:5^ ±WSi oofciBII-C*) 40 
oT. '>4< it>. SSSl 0©-ifillfc»***tfcS 

•Ctt, ¥-©J8«iM*) £*L, *>o, BrJtOBSMttS: 
£#1-5«ftft©«B£Jf twJz9«i&£tt,T^5 0 
X\ stiffc-? 4 Ofi, 9lstf*?->-f- 
*v (WTi) ^, (w) , (t 

a) 4r£tfAJHfc£*, *>3V*tt, il^btt (-0) ^fc 
<h$3 (-N) Sr-&tf{k^-**Srft#tiiffli-SrfcasT 

9^9^ 1 r , y-f-9>t£. 0H*.ff, 2 10nm (2 10 50 
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OA) ©BWT7Bj£Lfc*£fc:o^Tn*-r (0 2# 
HR) o 

[0 0 4 1] fc— *B*5 Oft, 0llX-ff, 01 (b) , 
(c) ~R.xm2\ZwtHb\Z. ±EfIt-?4 0±© 

TIES15 1 fc±JIEigiUl5 2^&«%IK«eSI«lit 
£*LTflij*£ivti^3. rrf, t-^i£H5 0©a 

mum.w&.zm$L-tz>&mm 51, 521^ t 
»Kt-* 4 0 K«»3t*^-«rflt*M-5 i *#-e# 
EJM5 1, 5 2ii, »»t-^4o«r«jai-a*wa 

tfRUg 5 1,52 «r*j*1-S4rtWl!:» LT, fJK^ 

& j <?&Mm*&titcmmmi®Th *>-t ^m* lv \ 

[004 2] ft&ffjKfi. TMSMM 5 1 t LT, ^ 
(Au) . A (Cu) . fcav^fi, me>©^Jil-ttE 
©W^^^tp^JSfk-a-^J (-£&) Srft»Kiaffli-5wi: 
aST*#, -hlffi^g 5 2 * LT, ^^T^ 

(W) . *!J7*7y (Mo) . 9^9^ (Ta) ^©i^ 

9> (Ti) ^7;^5 = ^A (Al) , ^1)3>- (S 

i) *i»?>a«^h.fcff«©»ftS:*tf4«ft^-* (-a- 

^'4oV^Ttt, THEHIi 5 1 i LT4i&\ ^Jxtf, 7 0 
Onm (7000 A) OKJTCftJ* b> ±JiE^l 5 2 
tLT?ymv-f?V (WTi) fc, «itf, 3 
OOnm (3000 A) ©Iftf|Lfc«^Ho^t 
^"f (B2#M) o 

[0043] 3bfci. ««M6o«, ^J^tf, mt^y 

= > (S i Oi ) ^Hb5/J3> (Si>N,) 

4 0±lcHl$^fct:-^ia^5 0±©m^c^&S, ft 
SI Loo. tt{^K6O0jgjftff*o*iii&£tf, 3f* 

KSr®ffi1-5«t9l-LTtJ:v\ 
[0 0 4 4] r©<t5^aS*it^±tbtf, »It-i? 
4 0^t-^ffi^5 0*#«I»**il5W^B!l7 
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£££-*-;5#&^\ *ojJ 7* 

tSiiril-, *Rfc-*4 0*»feS£ifcl&2 0£W1-© 

[0 0 4 5] ft*, XnmBM (01, 0 2) fc*Hr*T 

i 5 icHitSfi 3 0 (D-ffiffiSSr^-tS - 1 t-<t 
9, EJ6jftK2oa****ix, ttz, zefflg l 0 ©fdiffi 
«WIRt-#4 0, fc-*E**5 0Rtf««K6 0# 

?4o, t-^gaH5oat/«aiii6 o^ai^^H 

1 0K»l*3ftfc^*I&2 0fc#LT9r£©»*&# 
[004 6] ±i£U*.J:5ft«J«Sr*i"5flS*S 

[0 0 4 7] £T, @3 (a) £^1-«fc5K, = 

f 1 o©-B«fc» R£jEjfr2 0fcfc3BrJ£©*R©IW 
iii»RRtWFili«tt*r#i-aJ«»2 0x<:is'^^» 40 
jfcUfcffe <fc^mtBfi££*fc (cvd) K*W 

fcfi-ffitt (Cu-Zn) *©«BSEJ12 lSrft*Off* 
(0iJX.fi, 1 H m~ 1 0 0 n m) 5„ - - ~Z\ R 

jC«»2 0t«i*i-5aiSB2 0x©Wrai«tttt, rtSB 
C±Etttt« 2 1 - 1 i«-e# 5U" 

-fXtffcoT, ftbj^Ji2 lS:ft^^i-5r kfc 

J:?), atfl£«f(*saET, £»+Sll»»ri5«#/h£<ft 

t5„ &l^T\ 0 3 (b) fcjjH-J:5fc. ffiSS2 0x© 5( 
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^*ffi**»e>ftSHJtS«3 0©-iB«S:»&i-5. - 
«bt-, rt«ffitftb«EJ12 liSKttfett, 

[0 0 4 8] &V^T\ 0 3 (c) (d^i-i 5 ±IEJx 
2 o O&SfH*) tJtlSi - * J: 5 fc, 

a*10«*i«04«K, fit-? 4 0 irftS? 
y^^-r^-^?^ (WTi) d»bft33&8&£#iftE4 

ff, nif#* (Oi ) ttt* (Ni ) jfxim&ztifc 

7 (Ar) #ffl^*t?, ^V^rV (W) 

(Ti) h?<<-7*—r? h&m^x* 

^ytyi/ymZftoZt^l:*), 210nm©Ui: 
X^^yf-^? (RIE) ft^fcffl^T, ±sSigg?2 0 

xfo^ffiffm^M^-r^jf-^ (fct^-tf, 

[0 0 4 9] &v*-t\ i«|t-#4 0l©i«C. %M 

y*&mzm^x, TmwMms 1 tft3&a»e> 

ft5*H01fc» 7OOnm0>BSJ¥fc:7&jfcU £ 

Ox «Rt-^4 0) fcEHHoWH-fcilV^C, ±1E 

ISr, M9Ltf. 3 0 0nmOWCtl»jftt5. <^'' x 
T\ 03 (d) 5 fc, 7^hyy^77^S*ff 

[0 0 5 0] &<^T\ Jflft©^tr^3-h (SOG) ft 

OlrBfife-rs. rrT\ «»Bt 6 0 

«J[Ctt, *-f, 04 (a) )i*o©^k 0 y 

3-?©lHl^^X-^7 0±^«t«Sih'*:W±S«3 0 

^wm^mm^mm<D^mmMm'^& o xSr^- 

[o o 5 1] -«t LTs jot^fti* m n<DS i 
o 2 mmmtmrnmrtmr-hz o c d - t i 

— ¥7 0£5 0 0 r pml:J: "9 0. 3# 
ISlHl^L, ^©^(-4 0 0 0 r pmlCj; »3 1 Og^S^ 

i-Si^^R^i-i. ft^» i^t'y3-?roiEHto» 
i {to>M®&. ±SBS i0 2 XtUBSAffift^ffi (OCD 
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-T7) SrfflV^*&or<-flSr^Lfc'b©ti-r 
ftttR^l^i^ttS^ffT*:* «k' o TafflRS £ ft 
[0 0 5 2] &v>-C\ 124 (b) fca%+J:5te» -*\£> 

- 3 o rmft©*sft m i ©aft) -c 5 #jy± (jg i © 
mn) ftm-zztx.t'Os i^^tifcs io* io 

(¥ffl{bXg) „ :<Dt§, Ma- 3 0^ 
4*5. *HJ6^<i (0 5) fcfc^tri. IS~3 0t© 

aftr- 1 o ^fia* Lfc»£-s:*-r D 

[0 0 5 3lftV»t« *y h 8 OfciMl/T* 

»£*T, H5«)««l«MBgETBfc«i-J:5fc. *a 
~3 0*Cg*©fi« (Hi ©aft) SMiSJxfcft 

aft, i 45-15 5t:gft©aft (3! 2 ©a 

ft) , £-e#a£-±5r tlcitK ft3l»ft&tra'f , £ 

mmztitzftwgMMjm®\t±&m. i o±©gaifc.fc u 

L--CJ*&#l&gftaftJ:#£tT3 tWI^UW 

*fc8WflK»a»fc#fi£tf3. i-*tot>, w©aftft?J 30 
»«*TBfc*5»t3ia«±JMP (*l©a«±JMS) 

-£5fc«>©aft±IMP (K§2<7)aft±IW5) <fc*)/h£< 
U 12 5 {C^ Lfc«-e»» 1 ©aft±#*£ 4 5t» 

[0 0 5 4] IE, r.Ojft«fW*P««TB»C43rtSfl-a 

<, iM»-e«*±JW»t:**.T, aft$t*££fti 

LTBf;£©aft±IMP (fl«iat±#$) &#5«t9 40 

sria«-c#5. asm z<D&mmmffl&TBx~3 

-r^t?*>, Ma-SCC (Hi ©aft) 7&>Pj6 5~7 5 

'Cgftwaft^-e, 5»£A±roi^|Rj*d»rt-c±#S*, 
^rat, 7 5-8 sicgft^aftifcT*, 5#£Ut©^ 
£ri»ttT±#£ii\ Sfe^, 1 4 5 - 1 5 5*Cgft©a 
ft (H2©aft) ST, 5#£Lk©B#|Bfca»ttT±#;£ 
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^t^T-f 5. 4*3, ® 5 [1* Lfcflft?ftfilS±3-*5S: 
3 gpgJc^x 5 Lfc#, ZtUcf&Z t ©T-fifc 
<, 2©pgf-^^5J;5[-tTtct<s fcSVMl, jEt^ 

t, 1 1 »£g±#$i 5/h^^3«iai±#$f# 
Hl©aft±fMP<fct>*#v^4©aft 
±#*T#fi1-3 IHtti «r*rf 3 J: 5 fc LT t> «t v © 

[0 0 5 5] &v*-e, H5©a**0HP«*TCfw^i-J: 
JStfSfl&iiSixai&ft, 0»*.tf3 4 5-3 5 5^C@ft©a 

ft (H4©aft) , «^.tf5o , c©#aic5^£Ji 

±4»*»5S«©a*±ff* (f?2©aft±#*) T'#a 

r t \z jr. t> . .«saB^j**m^*5«-5is«ri6Rrt; 

5 (R^j&Ri&Xg) . *©t, 0 5 ©aft 
faJP^TDlC^-TJ; ^l^.«3 4 5-3 5 51C@ 
ft©aft (^4©Sft) t'3 0^1 (^2©f*ra) ft 

[0 0 5 6] 0 6 fi, *H16»«fc«5ft*EjS:ga© 

e»^*S»t53&S«l 0, fgt-;S'4 0S(;t-?E 
$5 0cD#JbS<Difi£ (»Si^$) ^IiJ^Lfcx-^T- 

tffc-*E&5 0©#±E©i^£&aS5£Lfcx-*-C-;fc 
5o rrx\ iBSfi«RA»4±Ktt[l 0©±jB*s«mu 

WLTV^SWE, ?i^M«RCfit-^E5 0©±ffi^ 

[0057] @ 6 ictfi- i 5 tc, »^K6 o&i&m-rz 

9ir©H:l«»c*iv^rtt. ±S«i osst t-<?iE^5 o 

±ffii:©^©gSH. 2nm (1 200nm) 

fflLT«ailS[6 0S:?B*-rart^J:«), tlffiioi 

*HKJEJ«^*SV^Ttt«HaO. 5//m (5 0 0 n 
m) £iTI-(S®LT^»H¥ffl{bi-5-i^T#5Zi: 

-^±©k-^B»W©«««) «5!)SSt^i 
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[o o 5 8] £fc, ±»Lfcfl:*RJ«:i6«®«fe&Sfc 
©atisas^Afft-vafti-sr. ±& 

[0 0 5 9] fc*J, i&LfclliiS^ffifCfc^TIt, ±S 
ft, i*tK:|Rjfe**t»t«>T?tt4<» flt-*^ -t 

[0 0 6 0] <«R^^-^oaffl0S>ftKls 3 

[0 0 6 1] 08 tsf J: 5 fc» fcJMifcff Ste^E* 

gtt#JIffl£ix51l}!Iv'*7 L -k3 0 Oft, fE«&, Tfr"&V> 4 
ooi, &?£®^v J ^-/n o 0^StbT*BtprtgK« 

**i-55S*aJ (ifitft**) 1 lOt, 
2 0 0O«Sfl-*tA»2 1 OfCgfjg, 
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f&J^)i-5Sm$iJP^ 130k, MSHMiPtt l 2 o \c£ <0 

^■5*^^^^fbLT^«$151 1 0ttt#&^5«S»»St 
ai40h 1 1 0&t»4&ff95 1 4 0 fc&R 

tjs jpjR-T5fc*©iai£iBi»*B isoi, l 

ioort©3s«»^ fttibfc ft3£i-a»fflW»»i 
8 OK l 6 o ©fcWttUfcWarf-aftfW© 

[0 0 6 2] ftftflflttl 2 Oft, 2 1 0^ 

b€»«a««f©H3atfijffl Lfewaw^at- i 13 aim 

|£L7c#oT, l 4 o KBrJfcWH&l-a ± 5 

ic*jfts*t-c*^«. sfta»ai3ot±, 

?A3 0 0a>*to*»&£ft (W5) ^SS51 

iof~&s!f#* (o. ) XttfflfttWei - * ± 5 tflli* 
[0 0 6 3] wssmuoii, W^noort 

«-7/W=3-yU(ALC0H0L)S.U t 7K (H2 O) i*bft&£tl 
5^tffi»*< JfcfMMMm 2 0£;frLTft>3&^, 

** (h. ) km±&y}<v-mmm (co= > , se> 

**©-lMfc** (co) £±j&l-57k*sm&«£ 
«»1 40 a *fci^HfcflsK#»«*i:, £WL 

auoa i»c>«tj&s*tfc-Bifl:«* (co) &j»m 

fflflftl 1 2 0&t//Xft3£*£l5 1 1 0 
(H. O) fcRfcS*, -HftK* (CO, ) Rtf** 
(Hi ) *4*t5*tt->7 hEl6»l40bi, *tt 

•>7 hRj£gBl 4 0b ^d3»-t5KJCT?»abfc— IMkR 

* (co) zmm (o) ts^^^T, n^ftm^ (c 

[00 64] iagfflP^EB 1 5 0 ft, ibf^MPgP 180i» 
feoHMMM-lc t •? , ±CMMsHftim 1 4 o 

14 0a, l-Rj^SB 140b, SS^gE 

fw*^i 5 r. t m =t <9 ap*Ms«-r 5 i 5 ^«rit s 
tvxv^^i-fc-oTft, mm^ ffi%.<Dnj3i>mi&£ 

^Jgffifc^Lfc^Kfc-^4 OtHSU 0*J^-«. * 
(WTi) «©M3£«>5SIR1*tt*W 

[0 0 6 5] Hfl;951 1 OH, mM&W&l 4 0/ii^tt 
^StbfcTK^ (Ha ) , Rtf, S«($i»l 3 Oi»fc« 

&&titzmm#* (o s ) fcs-^vN-r, ffifee>n.t)&% 
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£ mm) -tzxofcms&zti. 6 0 

jfcSit. r*i,e>©**85i i oxv*«S5i 6 0©'M 
< it— lS^f^3 0 0J:i!)il$n5 
?/<4 x D v C ©A# L D X o icflhft 

3;h,-cv*5. itmi 7oit w>ftMW&i 8 oa»b 

So*v>t. JKfHMfflffi 2 o, &£Mttffii 5 o£.tf» 
ftffl®& 1 8 0 t0f^©»fMI*Srft*&i"* 1 1 1 1, 

[0 0 6 6] ttfftBWffi 1 8 0 tt A ^E«SP 160 HWtt 

t, M$HMfPttl 2 0, jUrMUflSl 5 0. 
TH«gp 1 1 0 K®ftmJj*&&1rZ X 5 t«^«#Sr 

5fe«gP 1 4 0 ^m&-rZ£ 5 iC^iHffffi 12 0K#L 
TfTfHf *«rtftfrt-3 i: 1 1 fc, ffi$K&R» 14 0©5 

3r£©B#ISK i5>SJHLlEt JPj»i"5 £ 5 tCjSSftJ^gfl 1 5 

[0 0 6 7] *LT, *«*5*a->H 0 0 fc^RSSE 

3Hi -» 6H + +6 e 
[0 0 6 9] -# % SfiSKlSftMllff 130 Sr^LT 
*^*©g|=5t#x (Ot ) & 
co{fc^gj£:£ (2) t^-f,fc3^ iEttUEfcJ: 9 Aff9K 

6H + + (3/2) O* +6 e 

i©i54-»©«ftft*fi06 «b¥RJS5£ (i) . 
(2) ) a, «Ha*a~8 0'C©tfc«ttWoaH*T-e 
JiffU «*W^©BJ4j«*tt, (h« o) 

©*4:fc5. 4fc\ ±*LfcJ:9fc**Mk^»SfcJ:?> 
A*fc«f&S*ta«a («£•«*) tt, ±Eft#RlS 

st (i) x (2) amiiootoft 
*KHW&**ta**^ (h. ) ©*k:ft#i-«. 

[0 0 7 0] Lfc^oT, ^fiJ^SE 12011 HmSiJ 
1 1 0fc*MoT, 8ftOtt*t&jt, Btfj1-5fc*to8S. 

(Hz ) i45#©M- {*9J — 

fct??, 443, $*tttfmi 3 on umifpi i o©£ 

«ffiKi«l&i-5lt*^x (0» ) ©*Sr*y»-fS*teSr 

srfcft<, 1 1 o <r>wu*\ci&mmitx 

©iitrftfiSr, ftfttlMMtti 2 o WsnTiWSft** 
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* 210ir, 1 1 0 K«fc <0 ±f&£ti 

itU&ftm * (Hi O) ) $rEmi-5H£f£tt 

HJiKgp 2 2 0 t , &WL-C*j*£*t-C^5. 35**^3. 
-yui 0 OWIff^y? 2 0 OlttjftSiL&KlSHUli 
WfA3 0 0tt,- X'M *DVC©A#LDfC*tL,-C 

mfevmmm.xzmft-rz ^t^x<o, ^^-7C 

N T OMfllK: Lfc#oT x/<^ * D V C SrjEfltKKft £ 
itZ^b&x-ZZo Stttti l ott, J5*n©@ 

[0 06 8] fit, r©t3fctdifc*#Tfi**»i 

i oit*5»t5*«j!Rar±» mnm^Mn&wni 40^ 
±9» *©fl2*RJSS; (1) i-*-r=t5i-, ±!a/fe&K 

(e") ^KLt^tV (/^y;H 

20 + ) isjg^bs -f*^*«it*r^b-C5fi«i«fcail-*- 

Tli, f*/<>f^DVC©ft?HfLD&tf*«9ll 6 0) t 
• • • (1) 

^^SftLfc*^ (e ) t-fJi-^WRfciMLfc** 
-f (H + ) kffiftt©**^ (O. ) d55^LT 
7K (Hi O) a*4jfcS*bS. 
-» 3Hj O • • • (2) 



30 X^oftfMlo^-CiHlP b, ^m$flffliSi5 1 3 0 ©ftfo 

?LSr^LT^^4x5J:5l-Lfct©-C-fco-Ct J:v\ 
[0 0 7 1] ^^T\ *«R^^^fcafflS*b5*lS|. 

ekgg? 1 4 0 ©*jfcatww*fcov*-c»L< ift^r^o 

pfc, MMsHkKAsi 4 o«, JBtMNffffi 2 0ic 

40 ^©Kf^ftfeas^ (*SR«(iJfeKKJS:) Srf«fflLT3B«ffl 
«»fc^**tS**|ft»«rttW LT±B»«» 1 1 Oic 
«ftt5if**t5t©ffcoT, »&«§iSl 4 0 
?r ; »J*•r•5 : §-S)Sgp{-43V^X, ±3EL^Xtt^tt (0 
1, 0 7 #«0 \z.7FVlLWmt—*%&iz.±-*''(?a V 

[0072] mft&mn 140 (TK^m&KSJSgu 1 4 

0a) Hjo^Tte, A^WlCfi, ^^/-/U^©tK^% 
50 5*«E»5fcir®£**IJBLT, (Hi ) Sr^t 



(13) 
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toixT ^ 5 #*<&*&***ftfc5iffi $ tiT v * 5 IS 

LTfi, ±fEfgttg|5 1 lOtiU, tkRWW 

ISfTJboT, flitf, ttS—A'* ^9J-)\>, 79 J 

/v, 4V-f9*s* 3zt&#* (CNG) #CDi£ft;#x3|<£> 

CH, OH + Ha O -» 3Ha 
CHs OCHa + 3H. O -» 

[0074] ftfc, vNTixo^tSfttefeRRrtj^v^-c 

t>, «Efe3 0 0^©«^fefl:(OT-catt«5 < «* J ft»t5tfT 

'«4o4^ co 2 ) t± % 

5= Lfc^oT, ±&Lfc2Si6#ftfc*LfcJ:5 4'ffc1 & 
KJ&SS '(H l , 0 4#bs) Srjft^HJfcffffi 14 0 

MtsisasHOa) caffl-rsrfcfcj:!?. rjs* 

ritci"?, KftftB (ftfc&g) (c#LT, ±IE#fb^ 
RjSsfc (3) , (4) fc*LfcR»fefl&5*ll»*IIS 
ffioilfft**i-5BfJfe©l!l**r«l&i-Sr. £#T#, 

[0075] 4 0^awiSix5A 

fllfctf, 09 (a) l^tJ:?^ ~> 

14 1©-B« (HlWJLffiW) {C, ^igfrx/W 

S^Sr^LTSf^trKrtbnfcTOetW^ 14 2a, 
TkefJiS^ 14 2b, «*>H&{bSS 143a, *fa,{fc3S 1 4 
3 b » S-a-gB 14 3c, &K££%& 144, tK^^/^ 
#ft«|Jl 4 5d»e>ftS«MS ±i&L7c5j£»iEi& 
2 0t*BSi-5) #l;Ui, ±fE&SCRJS3it!& 1 4 4 

©jejftfWftt^tHWiEfc* 1 4 i <D{mw m 

9ffl& (±iELfct-^iE^5 Ot^^i-^.) 147 
t, ®/hS«l 4 i±t±ESEK©HIJS«Srl5BJt-t-aJ: 
5t«*SHfcKt/hWR (±3£LfcH±Xtt3 ofcffiS 
i"S ; 0jj*©S-&J:, Z^Htfg*) 1 4 8 £, fcfil 

[0 0 7 6] ^StaSSS 142a RUS*Stffi«U 142b 

1-*»ttttW«*«:fi"LT^5. Lfc^oT, Kffttttt 
*»1 4 2 a &t^*ti:ttSgl5 14 2b 



[oo7 3] t4b%, *B»3feff» 1 4 o am%&% 
sissc 1 4 o a ) \zis\-fz>7i<.m#x<o£.mzmRi2tiz 
mmrnKfoomt lt«, »{w^©-«-c;fc3* * 
/-/u^iiffiL^^, »©{fc^R(&s: (3) 

#tcte, fcroffcTOSiS: (4) ,w7iH-<fc5ft*l£M3fcSf 

+ COa • ' • (3) 

6H2 +2CO2 • • • (4) 

(3) ^*Lfc*^3feKS^^ii^^ 5 ^^^ 

14 2a Xlfijcifcfflai 1 4 2 b f±, I^il&iOill: 

5**HB»Wi: LT©«MB«:*f LTV*5. 
[0 0 7 7] &*^{fcgl5 143a Rlffrfttt® 143b 

*#KJSCTln5&£ft5fc-****.» ^nttttiSS 1 4 
20 2 a Rt^TketaigP 1 4 2 b36»P>«ttttfc LTttWSitfc: 

Z tfcZ*)%{£U 1 4 3 c fc*5V*T, Jfcfl-tf* 

fc*i^0>$»t-S-#*££j£-f5 o --T, «Ms»Mk%<k»i 
43»Xt)i*«ftll4 3btLt 4 flUR«yaSrfr5* 

«^«ffli-5*-a-i-»±. ±^Lfc^Ks^»it^i 4 4 ,b 

P^IC, ftftftfttt 14 3a 1 4 3 b fc« 

^ftfc#fi£SrigfflT'5 1 t>©T**>oTt>J;v\ 
[0 0 7 8] ekKSfSsEi^ 14411 _hE8-&a» l 4 3 

gg 1 4 4 (Drtlt®(C##ffM$tvfc^|-SIS (C u - Z 

n) (H*Sr«») {c*tLT, W&WKfctii 

m 1 4 4 ©Jgj^fcfcajfc-t b^fc^K t 

lEjb^RJSS; (3) , (4) ^Lfc*IRfiScJlRJ6Sr 
(H» ) -mU^m- 
M§I514 5»i, 3kWK^«ISl 4 4^*3V>T^^nfc 
7kJf#*£^tHLT, ±3ktLfc»«3l 1 O^W^-fS 

^m^w^^sHitc^-rs. ^tticto, ?g«a5i i 

40 0lC*5V^T, ±Bfl2£EJS5t (1) RU 5 (2) lc£o'< 

[0 0 7 9] -t LT, ±j£L7Ccfc5t^ r©i?ft#^; 
*^i-5*8*BRfeir» l 4 o rof&/h££ l 4 l icj&tiUZti 

«iNlO)PXa«Srfflv^T«/hSSi 4 1 

(@©tid \mm^-9 1 4 6s.i^t-^ 

tlh<?>mmt~9 1 4 6Mt-!?E^l 4 7©3g»*« 

50 tfm, ±i£Lfclll6Jgl6^Lfcl!jfi*ife^S^v^T« 
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mm (BatfrffB ; ±j*Lfc«Mt6 Olzft^-tZ) * 

mm 1 4 7 srft«-f s 1 1 tie */h»g 1 4 1 ©m® 

[0 0 8 0] J: v) v »&fTg|5 i 4 0 ±^Xtt- 

1 4 o ©aunt** Asm*? 9 w t # 

T*#5©T\ ifc^eklWU 1 4 0fc£tr*«*S^-/H 
0 Oro^^-^b^/hM^SSrt^T'tSt fct 

tiJ-CtS. LfciioT^ flfctf, (J I 

S) ttaiJofciHJ|0-ft«ft^11*<D-*«ft4SEi:l»ia 

[0 0 8 1] *«Mv'^xAJ4 > ±3tLfcHlfeJK 

(**#*#) £fimffl&#i: LT^^T, %m*fto 20 

^Wfti^/u^-««ffffl«jci5t>«> (#*$;&*- 
\fy*?u — 9 !) — x-Zs'Sls^ — !) ^f^yi/y^tD 

[0 0 8 2] 0 9 (a) I'^LfcJfSf&l'&^T 

tt» ±BEfl2*R«a; (3) fcj8V*T, Lt 
A-#i*£ N BUfiWUfcttiSB 1 4 2 a, 14 2b 
RTm&ffi&Z'k LTftlS, SMfcU 4 3 etc 

*St#*£4)&1-5*IHa&KKJS 
otll 09*tf % SI 9 (b) t^i-i^f-, »/h£ffii 

4 1 (D-WW\C^ i)l-<D«Sfl-etWaJ 14 2c 

{bgfll 4 3dt ( _hifi Ufc5fcKRjt&dfcK 1 4 4, **# 

[0 0 8 3] 3=fc, ±i£ L fem^ X A ^ Lfc^Jft 

4 OiCfcVNTte, ±15{tf£EJ&5t (3) ^ 
(4) t»©R£filfl.te|i«*©-R{fcft* (CO) 
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6 1 4 0 b . SftiMbSJ&A 14 0c) SrRttT t i 
V\ 3S®^v^-/H 0 0 ©j»fl.8jrJtW 1 4 

^XV**»e>«*S*i5«l»Sr*R»i|i|#aji 2 0Hft 

ft$ixv-** (h, ). tm±®.m<D-m{mm (c 

O* ) , Sfefc, ®£©-&{fc&3fS (CO) 
*«ft*ftRJ6SH 4 0 a ^*Px.T, *IR4S,aStRffiS|J 
140a^t>«fe^tlt-tKi (CO) Iri^S 
951 2 ORtf/Xte^ttSBl 1 0d>k«i££tt;fc* (H 
2 O) -|Hfc£* (C0 2 ) &tf*» (H 

2 ) «r£j$1-5*tt2/7 hR^SPl 4 0b, RiT, *tt 
v-7 KKiSgfl 14 0b (£*5tt Lfc (StS t 

zfittfr^tz.) -mtfem (co) £Hfit (o) tKts: 

£ (CO.) Sr^£i-53BRIMkKtf;«BJ 

»iSS[KaPt«^*:«riESr* t, JWf^y^ 2 0 0 
SixfcjBSSr. ^MLT#bixa7K* (H. ) tr|g«gC 

1 1 o \zm&rtz tttK. &mc±cz>-mit&im 

(co) &mM<t-fZ£oKMf&Ltci><DT'h^xi>i: 

7 hSJ&gfl 1 4 0 bftWKRiMbRjSa 14 0c 

[0 0 8 4] £AT> mi&W&l 4 0 (D&ffi&tm 9 \Z 

0 ©TkSS^^KS^SP 1 4 0 a hfc. m 9 ( a ) 
igi:«»H-T?fc 9 » «S«{bB|J 14 3a Jtut*Sfls« 
143bll |gt-? 14 6 

tf-AJ-v-Wy (WTi) «F©5SJRfi0t#i»p>!fc5?| 
Ml^lixT^5„ ::t\ fiSWSBi 5 ofci q«i 

(CH, OH) Rt^Tk (H 2 O) SrftflsS-tirS. 
[0 0 8 5] -t LT, *«Efti3(cKRj6iBS{CfeV^-Ctt, 
±ISm(bLfc^ 9 J— A, (CHb OH) &LM<. (H 
2 O) ICMLT, lEk- ^ 1 4 6T*6tfe3 0 0"C©M 
**ft©#fflfllSrK^1-5r £{-i 9, 4 9. 4kJ/mol 

(3) d^-riM-, (h. ) 

(C0 2 ) r©-^{L^» (CO2 ) 

(H, ) £~IWk«* (CO. ) ^^»J4*«£LT 

«a©-itfl^iti (co) *s^rit$*t5»a-dsfcs. 

[0086] m-, *HK»*JtRjS;Sgfc::}3v*-t\ M 
^«*fcL-c4rit$*t5-it{kjRi(f (co) %^*-ra 
fcfejc, *HK«eScKS(£:a 14 0a h 
RlSSB 14 0 bRVJBWSWbEJSSlJ 14 0c Sr#KL 

^LT, -IWkft» (CO) *ZJm$m (CO, ) S 
15** (Hi ) fc*«LT» *#«Mt©#W*«lJl:r* 



(15) 
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b(±, 0 9 (a) i^tSiltW^-'efe5*\ mA 

ttttiSU 14 2a <7>ftfc 0 lCfcmM&n&fc& 1 4 0 a T* 

&W&<Dnft1rZ>-mkim (co) Sr^ft^if** 
(H 2 ) ^stffl-r^etffi^^^i-tfeix, i^, ftR 

(WTi) ^Hiftfigt^f>^5»Kl^{i^-CV^ 

a. * 

CO + Hj O ->co* +h 2 
[0 0 8 8] *«E^7hRJSSI51 4 0b©»#S$ 10* 
ixfca&itfcRJSW l 4 o c fi, *ttv-7 VRJ&U l 4 
ob-e*EJS<o-iWkK*. (co) £-lWfcft* (co 
2 ) £.5**1-5 1 <*>■?*> 9 » «eb&0 9 (a) a»k»fwi 

ffcS 1 4 3 a . *flt<t» 14 3b «r#l»U **M>tffi® 
14 2a, ^BtffiSB 142b tf>ftfc> 9 t> Ztl^tlfcQ 

i/7 hRjfc&i 4 o b^b^ft£'£mi~5 | £W2P^ 
j±k* (o) &8fctBi-*BttH»J:, a*R»tb*t, t*^* * 

CO+ (1/2) Oj -^COi 
[0 0 9 0] fcfc, a«iWtRJS:» i 4 o c tt, TKi^m 20 
&S5J£SB 14 0a 1 hgJSSfl HObkOW 

zkH (H» ) £l^©tt*o4*4fc uSHbft* 
(co. ) ) tt, st^^a-^iootRitbiifcft 

lo o 9 1] &^x\ i^LTtmatv'^xA^jiffl^n 

0 0&xm&'<y9 2 0 0©m 
mi!Iv'^xA±^<7)^li^^oV^T > 0S 
fc#JBl/TR9H-3. BIO (a) -010 (d) RXf 
010 (e) -010 (h) fi, *ix€itJb*Lfc«K 30 
•^f^KlfflSti ^ - HKS0S 5» * Rtf* 

—SS AO £±;£fa, 8&#l*iU 8t#l*K * 

tt. K9i<0S£--t» fI^rA©ftW^J (HI 
1) t^Lfc«-**«rafi*!ai-St©i:i-5. 

[0 0 9 21 010 (a) -110 (d)RtfiaiO 
(e) -010 (h) l^tJ;?^ #|Ut0!WSS« 

ag->^xAii, ^mmmmm^(om^mx^fitzm 40 

^/Ny^ 200 t, tt*M*'* y 9 2 0 0 *tg*g£&tjt 
8i9^UiaE»!:ll***tfc*«*s?»-^i 0 0 Steffi 



1A1- 



*T'«j££*t5fc thi^ 010 (a) t^1-«t9^ 50 
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[0 0 8 7] *+4v-7 t-RlSgP 140b ^*5»t5*tt>' 
7hKJ&«S-C»±, -ItftR* (CO) fcfcfLT* (* 
^;H! O) ZfcfcZltZZkKl'O 4 0. 2kJ/mol 
ggro^^/v^-SrHivLT, &0>{b^RJ&5£ (5) 
fcjjWiSfc, -IHfcft* (co. ) iTklf (h. ) # 
£)&£*v5o roi:t3l££*b5-&{ti^* (CO* ) 

», »m*5?a-^i o oo^MiicWiw.tiii!asn. 

• • • (5) 

iit-^146t» 0S*.tf, ^^f/-f 

(WTi) *©»*^fttf»e>fc**iW*«*-"C 

[0 0 8 9] 3Mli6{kKi£:iaSt*3V^-c. 
j£fc:J:9-i*{fcftifc (CO! ) fc** (Hi ) 
ix**»ofc-IMfcK* (CO) tcStL-CHif (Ot ) £ 
£j££it£wi:^<fc9283. 5kJ/molS*©JR3i*/U 

=¥-£3&§&L-C, &£><b^£JS5£ (6) [c^-TJ: 5}-, 
~iHk«* (co* ) as^*Six5. 

... (6) 

zommam^tt&m^mm 203^^ 

«j££*rLT*i9, r*U-i9, W^'^ 200ftf 
8#t555lffli»FLOl (^*) £»*£»fc*R-r 

[0 0 9 3] /Jvl^-g54 0 Oft, WJJL.Ts -t&Lfc 
jUS^I £ |S]*©fl|*Sr*r5|6«*^a-/u 1 0 0 tfifc 
#j$ix. EttJB^-EL (+) jWRttfe*tfc3S«aMB»4 
Olt, aSMtf-EL (-) aSRtte»*Vfc»lRia4 0 2 
t „ ISSSSteSB 4 0 1 4 0 2 Sril^t 5 kki> 

»wmiw4oi*a**=fel (-) ^m^wi- 

rT\ «WI«n4 0 1 , »[6J^54 0 2RTfm&%!>4 0 
3 tc i 9 H4irfcmii Ufc3!IB s P ^> y ^ 

2 0 0*«f'S'bfc*©JDyWStll4:<t5 (010 (g) # 

[00 9 4] Tfcfc, *^^-^4 0 0f4, 2 
0 0#5HBSPfcS6«, tettSHfcttlSt?, 
2 0 0©)£g15 2 0 2*Stti"5»fi»4 0 2©3&S£ 

404k, I^dba5 4 0 4 ©TLatWS**^*— ^1 0 0 
©W£#ft#l&ft8& 10 4 (011 «:aiSi-5M 
£A4fel§lttSK4 0 5 t, Srffi^TV^o tt&s 
-gt4 0 0©lgSl!4 0 3l:it 010 (e) <t 
5fC, 010 (a) t*LfcHf^'^2 0 0O)S82 

0 3i:ft^ xtt. »»2 0 3fceflSr*-5i5»^ » 
^4 0 6*sa**tfc«*«rSffl"j~5t>«>-c*>o-Cfc i 
v \ r. Jxlc i 9 , ^y-^ 4 0 0 y?200 

3(±, 7F^-Cfc2>*3iSfg^4 0 6 SrftBL^i-V^. 
[0 0 9 5] ^Lt, r©J:5 411l*«r*+S*«*^ 
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>-moo (issmtigP4 o i) n, £<oM?fcmc 
it, mi i^i-£?i-, w&, nmmowmwM^ 
ftoTM4i-?>*m95i i o nmk<D%m,*i?=- 

)V\ 0 0 rtlfCtC, G-X^ZRltrnftZtl^frS 0 0 m 

ftRJSgR (7ki;flft«Rj£*p) 140a, hK 

1 4 0 b£XfiIiRgKbK£& 

anc-w * u3-v7fctstix®.iahtstitzW}ftm®U is 10 
o t, M*^^-/n o o<D?i&wm^±.m%m® 

&(»mn.iL v v h) 1 3 o a t, ±mm^mm^io 
^x£.&zfrm±&v>> (7km) zmt (&&) lt# 
mm&i-zftM.®$m io2t, mu\-tzm±^(r>- 

®Z*M%&W:BLfcn 14 0a ^ttl&1-5©J4^«i^ 
SK104L Rft±B*^±lEHttgl5 1 1 O^r-HS 
*-CJKfiU fct>, ^SSi51 1 0 «SM£ffi!K>* 

fsM&RE^lHS 14 0a, SRlSaJ 140b, 

mmtitRfcm 4 0 c idfe^-c^^a-is, 20 

STfcSi'J^^ £3£*$lt£SlU 0 1 

Wfl^ifcmi-S&ttiTLl 0 6 i, H^^WPI&Lfciija 

[0 0 9 6] ;icf!K*«fcK®S«P 140a RtF7kt£->7 h 
Rj£35 1 4 0 b fc£, aSKl^S^* t Lt, 1 1 

0 TtoS S*t, BJ£$4fcftflg£ 104^ 
ft**, 2£.TJ\ 1^^ 2 0 0^tWFLC 

■7^ 2 0 011 1 1 0 l:«^^ti5fiffli?fF 

L&%m. &Atstiz%mmAn2 1 0 1, ±ie»«hi 30 

^-f5BJ4^|HlJRgP2 2 0 ir, *m*S?a— ;H 0 

(EUtKfe) ©8lttlSrB6Jti-*M^ric*J&a#2 0 4 (0 
10#fi) fc, fcffUCHWtSix-C^S. 

[0 0 9 7] ;r<DJ;5&»#S:Wi-5««v;*? i .Mc*5 
^T, s<~ylr-i?PK$;mtfLtcmns<-y? 2005:* 
/v-y-9J4 0 3©^MSPlfc|l#, i: , 

1 1 ic^-T «t o Id, ttm%ffi1^£&2JI&ft£ffi 40 
f406 2/^ 2 0 0 <D*SfSH£ffi P 2 0 1 klffi-fr 

*W£#2 Ola &Jf LTtfT, Mft'<yfi2 00©I 

^if20 1 b f rtRl«K*K!ltb*4 0 6rtT*<7)*ffi3I 
^tiO e»Wt»ai*lxT55« J ES?3.-yn 0 otc:#t 
l&Six*. 2 0 0**^-^4 0 3 

a»fel&t> K-rt, m$M#:# 2 0 l a 50 
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mmmmF l»wm^x o 1:45. 

[0 0 9 8] iLT, -h&LfcJ; 54^^- /H 
0 0 £38 3 SUbflMC £ <0 , Wil:tt4*Sii5 
H£j**<0 5*>» * (H» O) fi, 5i^gB4 0 
t>tl1tW\4Lim®t5im&4 0 5, #ft«M 0 2\Z&ttb 
tltzth$>4 0 4 tD7LS.Ot^^< yn00 roj£gI5 2 0 2 

KRttfeftfcHj&jL (M£#w&&#2 0 4) zkl 

T, y ? 2 0 0 rt©S<J±^lH]iRgB 2 2 0 {CHI 

&Jf£3t5 0 Lfc^ot, »ft/<y^ 2 0 0Ort» 

fCfi, ±EI»ft£frA»2 1 OSt^IiJ^^lB]JKH52 2 0 
t&Rtf, K*»!|Efc^LTffiSlwHif6L-CH:ttfe 

[0099] rtnci»9, ®8fc^LfcJ:5{-, 

Ifgp 1 4 0 K&^T, *#if^#4*S*i„ ISttfBl 1 
0{'*5l^-C, 0fS©fWaS4riESiX-C*««|Jl 6 O^ft 

3« ^tv^ttfcfc, l 6 o iciga; 

D, ^^MPSCl 2 0, Sg^JPSi51 5 0S.t^B)^ 

Stf^TA lcMS©7 :r /<-< 7DVC $ 
?>r t let >9, S*gi51 6 0fc5^f±^«gPl i o^e> 
W*S*t*:«*o-»as. «MttA4 o lt^ttfcft 
fcE^iS^EL (+) at/*t^4 0 2fcR»tS>ftfcft 
WEL (-) ^^-LT, ^M^DVCfCrtSEStt 
t3^B-7CNTftU**LDtlftiAiUft 

[oioo] rrt, ii^rAii, iaio ( g ) \z 
TF-tkoiz., m&'<y* 2 0 0#£|S!SPl;:J!xlft£*u 

^•^2oo dsffiw s p \ziEft\z.iv.mzfrtc.ymx\ m 

2 o o©*MSH£ffln 2 0iis, Htt^fB4 o 

imo%m&&m& (Wiajf4 0 6) 

•f 5 1 1 1 (C, 7^200 dSjfcA-^-gB 4 0 0i> 

2 0 0ESP2 0 2^Ir)SP4 0 2 {C«t •Jg^/.CflE^jTjf 
[0 10 1] L/Jot, *SMl^5fl->^TA 
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[0 10 2] 

*Rj£&£C5ftTO£3£fiT*fco-C, RJSSEIfrfcBffe 

[0 10 3] Lfc^oT, *a@^^it^DirX^ 

[0 10 4]-4t, -?-f !JT?*<D*ffig:S&&£? 
^ , ISW7'f ?n y7^^ffiH<oS^ft^trft9^^, 
ft^/hSft £12 5 r. t #-C # 5 £ 1 1 , siBI t 9 

^-rsa^-KifcoTH, ^E$Uf ©!li£»<^ < 7y :5 r 
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[Bifi<olB#fcR91] 

[fan immz&z{d&m&mm.<o-%w&&*^ 

[82] *IU6»lllw«5ft¥RJ£:S«©«W«J*Sr^ 
[0 3] *»W»cff5ft^KJ5§l»©^#a)»3t*5fe4- 
[04] *JSWtffSft¥E(S8«©»Jfi*S»-*«* 
[0 5] **8fcff5ft^R(&§£*©Ki6:£fclwatfB£ 

[06] ^%mimK^^m.^MW.<owk)5 ! m^i 

[0 7] *»W^<85ft^KJ636«©«l©^*Je«** 
[0 9] #3§i^#5ft*Ri£^fi©tft&£iIfflLfd& 

[010] i^Lfcm^v-^xAfcigffl^^s-^ifeeii 

[011] ±$Lfc*^*xA£ft©jy«Sj&m^ 
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